This study examines the acute effect of heart rate variability (HRV) 
Acute and chronic psychological stress is increasing in prevalence in the world today. Acute stress leads to increased anxiety (American Psychological Association, 2012; National Institute of Mental Health, 2012) , and chronic and extreme stress can lead to impaired cognitive performance (Orem, Petrac, & Bedwell, 2008; Sauro, Jorgensen, & Pedlow, 2003) as well as increased risk of chronic disease (Brotman, Golden, & Wittstein, 2007; Chandola, Brunner, & Marmot, 2006; Esch, Stefano, Fricchione, & Benson, 2002) . As a result of the high burden of stress and stress-related disease, it is increasingly important to identify effective stress management techniques. Interventions that are commonly used to reduce stress and anxiety include techniques such as progressive muscle relaxation (Lehrer, Woolfolk & Sime, 2007; Smith, 2005a) , listening to relaxing and classical music (Burns et al., 2002; Labbe, Schmidt, Babin, & Pharr, 2007) , cognitive-behavioral interventions (Richardson & Rothstein, 2008) , and meditation (Krisanaprakornkit, Krisanaprakornkit, Piyavhatkul, & Laopaiboon, 2006; Williams, Kolar, Reger, & Pearson, 2001) .
Heart rate variability (HRV) biofeedback is another intervention which has recently shown promise in the management of stress and anxiety (Sherlin, Gevirtz, Wyckoff, & Muench, 2009; Nolan et al., 2005) as well as being beneficial in the management of numerous diseases, both mental and physical Karavidas et al., 2007; Lehrer et al., 2004) . HRV biofeedback is similar to a concentrative meditation in that it is focused on a specific sensory activity (Cahn & Polich, 2006) . However, in addition to observing the breath, one is actively controlling it in response to an external biofeedback stimulus.
The HRV biofeedback device measures heart rate and displays a wave which reflects respiratory sinus arrhythmia (RSA). This is the cyclical change in heart rate occurring in response to respiration. Using the RSA wave, users are guided to breathe at resonance frequency (Muench, 2008) , and to maintain a cognitive focus so that real-time heart rate and respiration covaries in a perfect phase relationship. It is thought that breathing at the resonance frequency "exercises" the baroreflex (Lehrer et al., 2003) resulting in improved autonomic function (Lehrer et al., 2003; Vaschillo, Vaschillo, & Lehrer, 2006) .
Most relaxation techniques result in a nonspecific relaxation characterized by decreased sympathetic arousal (Benson, 1975) and lead to a reduction of stress and anxiety (Eppley, Abrams, & Shear, 1989; Esch, Fricchione, & Stefano, 2003; Manzoni, Pagnini, Castelnuovo, & Molinari, 2008) . However, different techniques may produce different specific effects (Lehrer et al., geneity. Therefore, the aim of this study was to determine the effects of a single episode of short duration heart rate variability biofeedback on different relaxation states and anxiety in men who experience psychosocial stress.
METHOD

Participants
Eighteen male volunteers (34 Ϯ 6 years) who were employed in senior managerial positions were recruited for this study. To be included volunteers had to have been exposed to work-related stress and subjectively rate their own perception of life stress as high. Their trait anxiety was measured using the trait component of a Spielberger State-Trait Anxiety Inventory (STAIT; Spielberger, 1983 ) which they completed online.
A previous clinical diagnosis of anxiety-related disorders disqualified participation in the study. Further exclusion criteria included: previously diagnosed cardiac or psychiatric disorders, current use of psychotropic or heart rate altering medications or current use of stimulants or recreational drugs, as well as volunteers practicing regular meditation techniques. Volunteers were asked about their exercise practices as well as breathing and meditation techniques as these would have had the greatest impact on the outcome of the intervention. Volunteers who were technically unable to use the biofeedback device or perform the modified Stroop task were excluded from the trial. This applied to two subjects, one of whom had chronic low circulation and so the device was unable to obtain a clear pulse reading. The other subject was excluded as on completion of the familiarization Stroop task he still did not understand what to do and continued to confuse the response keys and, therefore, could not respond effectively.
Subjects were screened via e-mail. On arrival before the training session a brief history was taken by a medical doctor, to confirm the responses. Volunteers were instructed not to eat a heavy meal, ingest caffeine or alcohol, or exercise within 4 hr before arriving at the laboratory. Compliance was checked before the onset of each testing session.
Subjects were then randomly assigned to either an HRV biofeedback (BIO) group or a comparative (COM) group using a process of stratified randomization. Each group consisted of nine subjects. The initial group of subjects was matched into two groups based on age and thereafter subjects were randomly assigned to either group. We decided to use a single intervention and comparative group design, as a crossover design may have confounded the interpretation in the event of there being any carry over from the intervention.
The study protocol was approved by the Research and Ethics Committee of the University of Cape Town (Rec ref: 296/2005) in accordance with the Declaration of Helsinki. All subjects signed informed consent prior to participation in the study.
Instruments
Validated questionnaires were used to assess anxiety and relaxation states as this has been shown to increase the reliability of self-reported data (Hardt & Rutter, 2004) . State anxiety was assessed using the state component of the Spielberger State-Trait Anxiety Inventory (STAIS) and trait anxiety using the trait component (STAIT; Spielberger, 1983) . Each component consists of 20 self-report items measured using a 4-point Likert scale ranging from 1 (not at all) to 4 (very much so). This yields a total score which ranges from 20 to 80 points. The STAIT/S is a commonly used measure of anxiety (Walker, 1990) which shows good internal consistency and test-retest reliability across populations (Barnes, Harp, & Sik Jung, 2002) .
Relaxation states were measured using the Smith Relaxation States Inventory 3 (SRSI3; Smith, 2005b ). This consists of 38 self-report items measured using a 6-point Likert scale ranging from 1 (not at all) to 6 (maximum), which are combined into 19 relaxation states each with a maximum score of 6. The 19 relaxation states are divided into four categories loosely based on factor analytic research (Smith et al., 2000) . The categories consist of mindfulness, energized positive feelings, basic relaxation, and transcendence. Reliability for the SRSI3 has yet to be determined, but the previous version of the Smith Relaxation States Inventory (excluding the three new sub categories of mindful acceptance, mindful centering, and mindful awakening) has been shown to be reliable (Smith, 2005a) .
In addition, subjects were asked to rate the subjective efficacy of the intervention as well as feelings of sleepiness using a visual analogue scale (VAS) devised for this study. In response to each question, subjects scored from 1 to 10 with 1 being not at all and 10 being extremely with regard to helpfulness and sleepiness.
Procedure
Training and Familiarization Protocol
All subjects underwent a single standardized training session during the week prior to the start of their experimental trials. A hand-held mobile heart rate variability biofeedback device (StressEraser™, Helicor, U.S.A.) validated by Heilman, Handelman, Lewis, and Porges, 2008 was used for both the training and the testing sessions in the BIO group. The device measures the real-time interbeat-interval (IBI) of the heart using finger photoplethysmography (Muench, 2008) . The IBI data are transformed and displayed as a wave on a LCD screen, allowing users to see the real-time fluctuations of their pulse rates. This wave reflects respiratory sinus arrhythmia (RSA), which is the cyclical change in heart rate occurring in response to respiration. Using the RSA wave, users are guided to breathe at resonance frequency (Muench, 2008) , and to maintain a cognitive focus so that real-time heart rate and respiration covaries in a perfect phase relationship. To achieve this, the subjects were instructed to inhale until the RSA wave reached its peak and exhale until the wave started to rise again. The device rewards users with points based on the wavelength for each RSA cycle. If the wavelength meets a certain threshold (10 s), users are given one point marked by three vertical squares. Two vertical squares receive .5 point and one vertical square receives no credit. The goal is to accumulate continuous points during the session. To assist users in obtaining points, the device anticipates the peak of the RSA wave based on its slope and marks the peak with a triangle. The peak of the wave indicates the moment heart rate deceleration is to begin, indicating the parasympathetic response. Users are instructed to begin their exhale when the triangle appears. They are instructed to extend their exhale for as long as possible until the wave begins to rise again. Although the device offers points based on RSA wavelength, users were instructed to maximize RSA amplitude simply by following the RSA wave (e.g., inhale until the wave stopped rising and exhale until the wave stops falling). This is not technically resonance frequency breathing as time domain analysis was used rather than frequency analysis; however, it does functionally facilitate a similar breathing frequency. As the average respiratory frequency of the BIO group during the intervention was 0.10 Ϯ 0.01 Hz, and that of the COM group was 0.25 Ϯ 0.05 Hz, it can be suggested that the BIO group were functionally achieving resonance frequency. The respiratory rate at which resonance frequency occurs ranges from 4.5 to 6.5 breaths/min (Vaschillo et al., 2006) . Breathing at this frequency results in large increases in HRV and baroreflex gain (Lehrer et al., 2003) as well as optimizing respiratory efficiency (Giardino, Chan, & Borson, 2004; Muench, 2008) . In addition to the R-R wave, a cumulative score on the display screen enabled participants to monitor the impact of their breathing on their HRV. Subjects were taught pursed-lips abdominal breathing and were instructed to relax and breathe comfortably without straining (Lehrer, Vaschillo, & Vaschillo, 2000) .
The device used in the COM group was also manufactured by Helicor. It appeared identical to the BIO device but made use of a different algorithm to display a wave on the screen. The algorithm that generated this wave was derived from the subject's heart rate measured by the sensor, divided by 2 plus a random number which ranged between 0% and 25% of the heart rate/2 value. This result was then smoothed by averaging the calculation over 5 s. Subjects were informed that the wave represented their blood density and were instructed to watch the wave while not thinking any stressful thoughts, and were not instructed to alter their breathing in any way. After both groups of subjects had received their respective instructions, they completed a formal 10-min biofeedback session with either the BIO or COM device and their scores were recorded. A score of 30 or more on the BIO device was indicative of a successful session.
Experimental Trial
The time line for the experimental trial is shown in Figure 1 . On arrival at the laboratory, subjects completed the state component of a Spielberger State-Trait Anxiety Inventory (STAIS; Spielberger, 1983 ) and the Smith Relaxation States Inventory 3 (SRSI3; Smith, 2010) and were reminded how to use their respective devices. Subjects then underwent a full familiarization modified Stroop task lasting 5 min and 24 s. After the familiarization test, electrodes and transducers were applied to the subjects and connected to a Biopac MP150WSW (Biopac Systems, Goleta, CA) to record electrocardiogram (ECG), respiratory rate and electroencephalogram (EEG). The detailed description of the measurement and analysis of HRV, respiratory and EEG data have been reported in previously published article (Prinsloo, Derman, Lambert & Rauch, 2013; Prinsloo, Rauch, Karpul & Derman, 2013) .
Subjects were then instructed to relax with their eyes closed for 5 min (Rest 1). Immediately after the baseline period and without moving, subjects were instructed to open their eyes and complete the preintervention Stroop task (Stroop 1) which lasted 5 min 24 s in duration. Subjects then completed a 10-min intervention with either the BIO or COM device. After the intervention, subjects completed a further 5-min rest period (Rest 2) with their eyes closed before completing a postintervention Stroop task (Stroop 2). After the final measurements, subjects completed posttesting STAIS and SRSI3 questionnaires, as well as the VAS.
Modified Stroop Task
We modified the original Stroop color-word task (Stroop, 1935) so that subjects responded by pressing keypad buttons instead of responding verbally. The color word component was previously validated by Rauch, John, St. Clair Gibson, Noakes, and Vaughan (2005) . In addition, we added a working memory component which required the subjects to count the cumulative total number of white squares that appeared throughout the test and report the total number at the end of each Stroop. This value was compared between Stroop 1 and 2. They were not told how many squares there were in the test, only that they were randomly generated.
In total 108 cues were randomly presented, 18 incongruent color words in each of the four colors red, blue, green, and yellow (72 incongruent words in total); 18 gray words; and 18 white squares. The use of the gray words ensured that subjects had to read and recognize the color words rather than just noticing the colors, thereby invoking the Stroop effect (Stroop, 1935) . The subjects were asked to respond as quickly and as accurately as possible by pressing one of four response buttons to indicate either the color of the word (if the word was written in color ink), or the word itself (if the word was written in gray ink).
The Stroop test is an effective means of inducing cognitive stress in the laboratory (Renaud & Blondin, 1997) . It provided a complex cognitive challenge which included three elements of executive functioning: updating of working memory, mental set shifting and inhibition of prepotent responses (Miyake et al., 2000) . Counting squares tests the updating of working memory and responding to the color words tests inhibition of prepotent responses together with the delicate balancing of the speed-accuracy tradeoff (Forstmann et al., 2008) .
RESULTS
A comparison of subject characteristics, STAIT and VAS scores between groups were analyzed using an independent t-test. Differences in STAIS and SRSI3 scores between groups were analyzed using repeated measures analysis of variance (ANOVA). Specifically, differences in the main effects (group and time) and the interaction of Group ϫ time were determined. A Tukey's post hoc test was used to determine specific differences in the event of there being a significant interaction effect.
Cohen's d effect sizes (Cohen, 1988) were calculated on the STAIS and scores for the four major SRSI3 categories. Effect sizes were calculated for each group using the formula d ϭ posttest mean Ϫ pretest mean/(combined standard deviation of all pre-and posttest values). We regarded an effect size of 0.2-0.5 as having a small effect, 0.5-0.8 as having a moderate effect, and 0.8 or greater as having a large effect (Cohen, 1988) . Effect sizes of 0.5 or greater were regarded as meaningful. All parametric data are described as mean Ϯ standard deviation (SD). A p value of Ͻ 0.05 was considered to be statistically significant.
The BIO and COM groups were similar in age (33 Ϯ 6 vs. 34 Ϯ 6 years, respectively), body mass index (28.7 Ϯ 6.8 vs. 27.2 Ϯ 4.5 kg/m 2 , respectively) and adherence to exercise training (3 Ϯ 1 vs. 3 Ϯ 1 units, respectively) measured on a scale of 1 to 5 (1 ϭ less than once a month, 5 ϭ every day).
During the training session scores for the BIO intervention were 41 Ϯ 7 points, with eight of the nine subjects having a score above 30 and a lowest score of 29. During testing the scores were 46 Ϯ 5 points with all scores above 30 and a lowest score of 38.
Scores for the STAIT and STAIS questionnaires are shown in Table 1 . There was no difference between groups in the STAIT questionnaire. Analysis of the STAIS questionnaire revealed a time effect (p Ͻ .001), with no group or interaction (group ϫ time) effects.
Scores from the SRSI3 are shown in Table 2 . There are four main categories in the SRSI3: mindfulness, energized positive feelings, basic relaxation, and transcendence. Analysis of these categories revealed interaction (group ϫ time) effects for mindfulness (p Ͻ .05) and energized positive feelings (p Ͻ .05) from pre-to posttesting. Tukey's post hoc test revealed that In the first category of mindfulness, there were interaction effects for mindful quiet (p Ͻ .05) and innocence (p Ͻ .05). Tukey's post hoc test revealed that the BIO group increased their scores for both mindful quiet (p Ͻ .001) and mindful innocence (p Ͻ .01). In addition, there were time effects for mindful quiet (p Ͻ .0001), mindful innocence (p Ͻ .01), mindful acceptance (p Ͻ .05), and mindful centering (p Ͻ .01), and a group effect for mindful awareness (p Ͻ .05). No group, time, or interaction (group ϫ time) effects were found for mindful awakening.
In the category of energized positive feelings, there was a time effect (p Ͻ .05) for the category of energized. No group, time, or interaction (group ϫ time) differences were found for optimism/hope/trust, happiness, or feeling thankful and loving.
In the category of basic relaxation, there was an interaction effect for feeling rested and refreshed (p Ͻ .05). Tukey's post hoc test revealed that the BIO group felt more rested and refreshed after than before testing (p Ͻ .01). In addition, there were time effects for rested and refreshed (p Ͻ .01), disengagement (p Ͻ .01), physical relaxation (p Ͻ .001), and mental relaxation (p Ͻ .01). No group, time, or interaction (group ϫ time) effects were found for sleepiness before and after testing.
Finally, in the category of transcendence, no group, time, or interaction (group ϫ time) differences were found for awe and wonder, feeling prayerful, deep mystery, or feeling timeless/boundless/infinite.
There were no differences in scores for helpfulness of the device (7 Ϯ 1 vs. 6 Ϯ 2 units, BIO vs. COM) or sleepiness after 5 (4 Ϯ 3 vs. 6 Ϯ 3 units, BIO vs. COM) or 10 min (5 Ϯ 3 vs. 7 Ϯ 2 units, BIO vs. COM) of using the device; however, the COM group felt more sleepy than the BIO group (5 Ϯ 3 vs. 7 Ϯ 2 units, BIO vs. COM, p Ͻ .05) during the rest period after the intervention (Rest 2).
DISCUSSION
The main finding of this study is that a single session of short duration HRV biofeedback resulted in large improvements in total scores for energized positive feelings, mindfulness, and basic relaxation, and a moderate improvement in transcendence from pre-to posttesting. These changes occurred despite the stress induced by the Stroop task (Renaud & Blondin, 1997) . In contrast, the comparative intervention resulted in only moderate improvements in basic relaxation and transcendence, a small improvement in mindfulness, and no improvement in energized positive feelings. Although the device used by the comparative group appeared identical to the HRV biofeedback device, it did not provide biofeedback, but rather displayed a wave that the subjects were instructed to observe.
The use of HRV biofeedback resulted in an increase in the total score for the category of energized positive feelings, yet there was no improvement after use of the comparative intervention. Although other relaxation techniques have been associated with increased feelings of happiness (Davidson et al., 2003) and joy (Matsumoto & Smith, 2001) , no other studies have examined the effect of HRV biofeedback on positive energy or positive emotions.
During resonance frequency breathing, heart rate variability increases as a result of activation of the parasympathetic component of the baroreflex (van de Vooren et al., 2007) . Vagally mediated increases in HRV have been associated with improved emotion regulation (Thayer, Ahs, Fredrikson, Sollers, & Wager, 2012; Thayer & Lane, 2000) . Thayer and Lane have proposed the Neurovisceral Integration Theory, which describes the integrated neural network involving attention, emotion, and autonomic regulation (Thayer & Lane, 2000) . A key component of this system is the bidirectional central autonomic network (CAN), which regulates autonomic flow to the heart and alters HRV (Thayer & Lane, 2000) . Indeed, HRV has been described as providing a "structural and functional link between the brain and the heart" (Thayer et al., 2012) .
The use of HRV biofeedback stimulates the baroreflex (Lehrer et al., 2003) , which includes the nucleus tractus solitarius (NTS; Felder & Mifflin, 1994) . The NTS relays information to the parabrachial nucleus and then to the thalamus, hypothalamus, and amygdala (Nemeroff et al., 2006; Ressler & Mayberg, 2007) . From the thalamus, information is relayed to the insular and prefrontal cortices (Nemeroff et al., 2006) . There is bidirectional flow between the anterior insula and basolateral amygdala (Baur, Hanggi, Langer, & Jancke, 2013) . Additionally, increased activation of the medial prefrontal cortex (mPFC) has an inhibitory influence over the amygdala (Barbas, Saha, Rempel-Clower, & Ghashghaei, 2003) .
Both vagally mediated increases in HRV and improved emotion regulation have been associated with increased activity in the mPFC (Lane et al., 2009; Resstel & Correa, 2006; Thayer et al., 2012) . In contrast, activation of the amygdala has been shown to increase negative emotions (Thayer et al., 2012) , and activity in both the amygdala and insula are associated with increased state anxiety (Baur, Hanggi, Langer, & Jancke, 2013) . Therefore, the increased positive emotions found after HRV biofeedback were most likely related to increased activity of the mPFC and concomitant inhibition of the amygdala and insula, possibly as a result of activation of the NTS.
Although both interventions resulted in improvement in overall mindfulness as well as several of the subcategories of mindfulness, HRV biofeedback led to greater improvement than the comparative intervention, both in overall mindfulness and in the subcategories of mindful quiet and mindful innocence. This suggests that subjects using the HRV biofeedback increased their awareness of internal and external stimuli (Baer, 2003; Bishop et al., 2004; Kabat-Zinn, 2003) .
There is little research on the neuroscience of mindfulness or the relationship between mindfulness and HRV. However, both increased HRV and increased mindfulness have been associated with activation of the prefrontal cortex (Creswell, Way, Eisenberger & Lieberman, 2007; Thayer et al., 2012) . Increasing HRV leads to improved attention (Thayer & Brosschot, 2005; Thayer & Lane, 2000) , which has been associated with greater mindfulness (Moore & Malinowski, 2009 ). Both HRV and mindfulness have also been associated with emotion regulation (Hayes & Feldman, 2004; Roemer et al., 2009; Thayer et al., 2012) , and mindfulness may be associated with the concurrent increases in positive emotions (Chan et al., 2008) . Although mindfulness has been shown to increase as a result of meditation (Zeidan, Johnson, Diamond, David, & Goolkasian, 2010) as well as in response to HRV biofeedback in combination with mindfulness training (Kleen & Reitsma, 2011) , this is the first study to look at the effect of HRV biofeedback alone.
Finally, HRV biofeedback led to greater increases in the basic relaxation subcategory of feeling rested and refreshed. Increased activation of the medial prefrontal cortex and the resulting inhibition of the amygdala and hypothalamus (Barbas et al., 2003) , as described above, contribute to improved coping mechanisms and self-regulation (Maier & Watkins, 2010) , which may facilitate feelings of relaxation and refreshment.
Both interventions led to increased total scores in the category of basic relaxation as well as subcategories of disengagement, physical, and mental relaxation. This is perhaps not surprising, as both interventions involve focusing attention on a single variable, which has been shown to increase relaxation (Benson, 1993) . However, the HRV biofeedback had a large effect size and the comparative intervention a moderate effect size, suggesting that greater benefit is achieved when focused attention was combined with biofeedback-induced slow breathing. Both interventions also led to moderately increased total scores in the category of transcendence. No other studies have examined the effects of HRV biofeedback on feelings of relaxation or on forms of transcendence.
In addition to changes in relaxation states, changes in measures of anxiety were found. Both groups felt less anxious after testing as indicated by a significant time effect. Although there was no interaction effect, the BIO group had a large effect size and the COM group a moderate effect size. A similar study revealed that both the HRV biofeedback and comparative intervention groups experienced decreased state anxiety, with the HRV biofeedback group having a greater decrease (Sherlin et al., 2009) . The authors used a 15-min intervention as opposed to the 10-min intervention in this study, which could have accounted for the additional interaction effect. Other studies have also shown a reduction in state anxiety with HRV biofeedback but in combination with psychotherapy (Mikosch et al., 2010; Reiner, 2008) .
Although there were no differences in sleepiness before or after testing between groups, the VAS score revealed that the COM group felt sleepier than the BIO group during the rest period immediately after the intervention. This, together with other results, may be suggestive of somatic relaxation in the BIO group, and both cognitive and somatic relaxation in the COM group (Davidson & Schwartz, 1976) .
The hand held HRV biofeedback device is easy to use, doesn't require the assistance of other individuals, and can be used for short periods of time as needed throughout the day. Furthermore, benefit is derived from a single session of biofeedback and a single training session. Our findings together with other research suggest that HRV biofeedback would be a valuable intervention to include in the management of stress and anxiety (Nolan et al., 2005; Sherlin et al., 2009) as well as in the treatment and prevention of stress and anxiety-related disorders Zucker, Samuelson, Muench, Greenberg, & Gevirtz, 2009) .
A limitation of this study is the small sample size. Therefore, one criticism of this study might be insufficient statistical power. However, we are confident that the sample size is large enough as we accepted an effect size of 0.5 as meaningful. HRV biofeedback resulted in effect sizes larger than 0.5 for changes in anxiety, changes in the four main categories of relaxation states as well as changes in 13 of the 19 subcategories.
This study might not be representative of the entire population. We elected to test only men in an attempt to limit heterogeneity as men and women have different responses to stress (Kudielka & Kirschbaum, 2005; Wang et al., 2007) . Further research needs to be done to examine the benefit of HRV biofeedback for women. This sample also specifically looks at men in senior managerial positions, and so may not be representative of all job descriptions. Furthermore, although the Stroop test has been shown to be an effective stressor (Renaud & Blondin, 1997) , it may not be representative of stress induced outside the laboratory.
It might be argued that the intervention period was very short and that the resulting changes might, therefore, be difficult to interpret. However, as the control intervention did not lead to the changes evident after HRV biofeedback, we are certain that the differences found are real. We were specifically interested in the acute effect of 10 min of biofeedback, as this is the period recommended by the manufacturer for clinical use. The minimum recommended time per session is 5 min with a goal to accumulate a total of 20 min per day (Muench, 2008) . Although the benefits described above were achieved with only 10 min of intervention, greater benefits may be achieved with a longer duration of intervention as described by Sherlin, Gevirtz, Wyckoff, and Muench (2009) , as well as with regular training as often major improvements in relaxation states occur only after a few weeks of training (Ghoncheh & Smith, 2004) .
In conclusion, although both interventions facilitated reduced anxiety and increased scores for mindfulness, basic relaxation, and transcendence, HRV biofeedback had added benefit with greater increases in scores for mindfulness and basic relaxation, as well as increased energized positive feelings. Further, although there was no difference in sleepiness after testing, immediately after the intervention the HRV biofeedback group felt alert yet the comparative group felt sleepy.
